Manifestation of central symmetry of the celestial sphere in the mutual disposition and luminosity of the Quasars
Introduction
Central symmetry of the celestial sphere that was observed earlier in the phenomena of the central symmetry and central antisymmetry of the microwave [1] , can also be manifested relatively to the mutual disposition of the distant observed objects. In this relation we analyze in this work the data about the most distant observed objects -quasars, for the purpose to establish the presence or the absence of the characteristics of the central symmetry in their disposition that is provoked by the possibility of the simultaneous observation of the signals that have gotten to us from the same source by two different arcs of the big circle of the closed Universe. For the observer these signals will seem to be the ones from two different sources located in the two opposite (centrally symmetrical) points of the celestial sphere.
To perform this analysis we used the materials from SDSS Quasar Catalog IV, DR5, that contains the data about 77429 quasars [2] .
Selection of the pairs of the opposite and neighboring quasars.
To compare the coordinates of the opposite quasars we can divide all the objects in the catalog to two groups that are located in the opposite hemispheres, i.e. at the values of the right ascension from 0 0 to180 0 and from 180 0 to 360 0 . The quasars of the first groups will be the opposite ones in relation to the quasars of the second group that satisfy to the following conditions for the right ascension (RA) and declension (DE):
That is why to find the pairs of the opposite quasars the coordinates of the quasars of the first group should be compared to the inverted coordinates of the second group RA 2inv = RA 2 -180 0 ;
To reach it we made a general list of the quasars from the catalog that contains the quasars from the first group with the true coordinates RA 1 a wider zone will be explained below.
In the chosen zone we selected the pairs of quasars whose mutual angular distance is less then the distance to any other quasar that is not a part of the pair. As a result of this procedure we selected 3888 pairs of quasars, including 1327 pairs of quasars that belong to the different celestial hemispheres (opposite ones), and 2561 pairs of quasars that belong to the same celestial hemisphere (neighboring ones). We will call them respectively -pairs 2‖ and -pairs 1‖.
Analysis of the mutual disposition.
On the picture 1 we show the distribution of -pairs 2‖ by the angular distance R between the members of the pair. R=((RA 1 -RA 2inv ) 2 +(DE 1 -DE 2inv ) 2 ) 1/2 . Points on the histogram correspond to the quantity of the pairs with the value of R within the interval between the current and the following point. The first point corresponds to 0<R<0.01 of degree.
Strict centrally symmetrical disposition of the quasars in the pair would correspond to R=0, but from the Picture 1 we see that this variant does not practically realize, and for most of the pairs R is within the range from 0.02 to 0.15 of a degree with the maximum about 0.05 -0.07 of a degree.
Because of that and to avoid loosing the information the width of the studied zone of the celestial sphere was increased as it was mentioned above from ±1.25 to ±1.4 of a degree.
To discuss the mode of the demonstrated distribution and its reasons let us move to the pairs of the neighboring quasars (-pairs 1‖). Picture 1. Distribution of the pairs of the opposite quasars -pairs 2‖ by the angular distance R between the members of the pair (deviation from the strictly opposite position). The points on the histogram correspond to the quantity of the pairs with the values of R within the range between the current and the following point. в интервале между данной и предыдущей точкой. The solid line is the distribution that correspond to the normal distribution of the deviation of the coordinates (see discussion below).
It is obvious that the amount of -pairs 1‖ includes the pairs formed as the result of the known effect of the gravitational lensing, i.e. deviation of the rays by the gravitational fields on their way so the observer sees not only one but several (two or more) images of the initial source. As for making a picture of the same object we must keep the condition of the approximate equality of the redshift, they can be selected from the basic mass by the characteristic of the small difference of the redshifts dZ = |Z1-Z2| <<1.
Supposing that the most of the pairs with the small difference of the redshifts were formed as a result of the gravitational lensing and that the influence of the gravitational fields on the dispersing of the images should increase with the increasing of the distance to the radiation source (Z), let us see their distribution in the coordinates (R,Z). Picture 2. Distribution of the -pairs 1‖ in coordinates (R,Z) for different selection scopes and values dZ. The straight lines mark the limits of R(Z), below which the basic mass of the pairs that were supposedly formed as a result of the gravitational lensing.
On all the distributions of Picture 2 the most of the pairs with the small values of dZ are compactly located below the lines of R=0.1Z that limit the area of the location. It can be considered as a circumstantial proof of their formation as a result of the gravitational lensing and dispersing of the rays while moving through the space where the effect of (R) should increase with the increasing of the distance to the radiating object (Z). Supposing that this dependence is close to the linear one we will build up the dependence of the quantity of pairs from the relation (R/Z), which, in this case, is the quantitative characteristic of the object image dispersing that appeared as a result of the gravitational lensing depending from the distance to it. According to the Picture 2, the basic mass of these pairs should be located within the range 0<(R/Z)<0. Picture 3. Distribution of the pairs consisting of the quasars from the same celestial hemisphere -pairs 1‖ that were selected by the criterion of the small difference of the redshifts dZ, by R/Z. The solid line is the distribution that corresponds to the normal distribution of the deviation of the coordinates (see the discussion below).
The radiation of the distant objects when moving to the observer crosses a lot of gravitational fields of random orientation. That is why the direction of the resulting dispersing of their images whose value is characterized on the Picture 3 by the value r =R/Z, can be considered random for any range dr evenly distributed on the surface of the ring S= 2πr dr. At that the density of the distribution of the dispersed images by r will be proportional to N/r.
Dependence ρ = N/r from r for the pairs, corresponding to the curve of Picture 3 (dZ<0.1) is shown on the Picture 4. We see that it can be approximately described by the normal distribution ρ = Kexp(r 2 /2σ 2 ).
The solid line shows the normal distribution with the dispersion σ 1 = 0.035. The dependence that corresponds to this normal distribution N(r) ~ ρr = Kr exp(r 2 /2σ 2 ).
is shown by the solid curve on the Picture 3. 
Comparative analysis of the luminosity profiles
The described particularities of the mutual disposition do not allow identify with confidence the detected pairs of the opposite quasars as the pairs of the images of the same object. For this we should make an additional comparative analysis by spectral or other individual characteristics of the observed objects. The most accessible but not the most accurate way to analyze is to compare the profiles of the magnitudes of the luminosity of quasars in the ranges u, g, r, i, z (from 300 to 1000 nm), which data can be found in the catalog [2] for almost all of the quasars.
N the Picture 6 we show the forms of these profiles for several randomly chosen quasars from the first dozen (by entry number, «recno») of the catalog [2] . Despite the fact that all the shown profiles has the mode, descending from «u» to «z», the forms of the profiles of different quasars significantly differ which allows to hope to the possibility of their use for identification. Picture 9. Two fragments of the map of the celestial sphere with the pairs of the opposite quasars and histograms of the luminosity magnitudes profiles. Table 2 . Numerical characteristics of the pair of opposite quasars shown on the Picture 10.
Statistical analysis of the correlation coefficient of luminosity profiles.
The brought data on similarity of luminosity profiles of opposite quasars confirms the supposition that some of the opposite pairs of quasars can be the pairs of images of objects that came to us by different arcs of the closed Universe. However they cannot be considered the proof of existence of the mentioned effect because the closeness of angular coordinates and luminosity magnitudes profiles can be the result of the random coincidences chosen from a big amount of the catalog objects (77429) [2] .
To check the randomness or regularity of the discovered particularities we made a statistical analysis of the distributions of correlation coefficients of luminosity magnitudes profiles of the pairs of opposite quasars. Distribution of Pearson correlation coefficient for 1327 detected -pairs 2‖ was compared to the similar distribution for the multitude of the random pairs of quasars. For this 12759 quasars of the analyzed zone of the celestial sphere (-1.4 0 < DE < +1.4 0 ) were combined in random pairs by assigning to them some random numbers and than sorting out. As a result we formed a set of 40000 randomly made pairs. Analysis of the distribution of correlation coefficient made on this multitude has shown that it is significantly not symmetrical in relation to the area of definition (-1,1) and depends on the difference of redshifts of the members of pairs, that are shifting in the direction of R xy =1 at decreasing dZ. Here and further under dZ we understand the absolute value (dZ ≡ |dZ|).
On the Picture 11 we show the distributions by R xy for the whole set of 40000 random pairs and for the subsets of the chosen pairs with restrictions of dZ. On Pictures 15-17 we show the final dependencies from Shift_RA inv of containing in these distributions of the amount of opposite pairs with bigger R xy in comparison with the distributions for the random pairs, i.e. differences (n/N(%) quas -n/N(%) rand ).
Picture 15 -for R xy >0.97 (sum of differences (n/N(%) quas -n/N(%) rand ) for three last points of the curves similar to the ones shown on the Pictures 12-14 for Shift_RA inv = 0).
Picture 16 -for R xy >0.98 (by two last points of the curves).
Picture 17 -for R xy >0.99 (by last points of the curves). Picture 18. Homogeneity of the spatial distribution of the discovered pairs of the opposite quasars.
Probability of the entering of the random pair of quasars to the range R xy >0.98 is, according to the data of the Picture 11 (sum of the last two points on the curves) 13% for dZ<0.5, 17% for dZ<0. There is a question about the small amount of the discovered pairs of opposite quasars which can be identified by high values of luminosity profiles correlation coefficients as a pair of images of the same object as in case of existing of the phenomenon it should be related to all of the observed objects the same way.
One of the reasons -chosen in this work simple method of selection of the initial pairs by mutually minimal angular distance R = ((RA-RA inv ) 2 +(DE-DE inv ) 2 ) 1/2 , where all the pairs that are randomly located near any other quasar are excluded. It is rather difficult to evaluate the loss at the moment.
Another reason -chosen method of the analysis of the individual characteristics of the objects by luminosity magnitudes profiles in 5 ranges that does not allow to consider the shift of the signals frequencies because of the redshift. It limited our analysis by pairs of quasars with small difference of redshifts that make a rather small part of the general amount of the selected pairs, i.e. 432 / 1327 ≈ 33% for dZ<0.5, 21% for dZ<0.3, 13% for dZ<0.2.
One more reason that can significantly limit the amount of the observed centrally symmetrical pairs will be discussed in the following section.
6.
Distribution of the quasars and pairs of opposite quasars by redshift and possible approached to the theoretical modeling of these distributions in the closed Universe.
In the closed Universe that is viewed as a 3-dimensional hypersphere with the radius -a‖ that expands in a 4-dimensional space, the velocity of the movement of the observed object relatively to the observer is defined by the velocity of stretching (increasing of the radius) of the hypersphere and by angular distance between the object and the observer. Graphic image of this model in a 2-dimensional section is shown on the Picture 19.
If the radius ща the hypersphere increases with the relative velocity β 0 = V/c = da/cdt, the relative velocity of the object moving-off from the observer when the object is on the angular distance φ, and without considering the relativistic effects will be equal to β 0 φ, and the difference of the relative velocities of the moving-off from the observer objects that are on angular distances φ and (φ+dφ), will be defined by the expression dβ=β 0 dφ. Dependence of the velocity of moving-off from φ with the consideration of the relativistic effects will be defined from the law of composition of velocities:
where v -velocity of the object in the stationary frame of the observer, V -velocity of the object in the frame that moves relatively to the observer along the ray of vision with the velocity v', clight speed. If the object located on the angular distance of φ, is moving off from the observer with the velocity v', and another object located by dφ farther, is moving off from the first with the speed V = cβ 0 dφ, the velocity of the second object relatively to the observer will be defined by the expression (16).
Picture 19. Two-dimensional section of the 4-dimensional space with the hypersphere of radius -а-. Angular coordinates φ 1 and φ 2 characterize the distance from the radiating object (white spot) to the observer (black spot) by two parts of the big circle.
Considering the velocity V small (at small dφ V<<v'<c, and consequently v'V<<c 2 ), we can transform (16) the following way:
From where
Adding the relative velocity β = v/c, and turning to the differentials we obtain:
Taking integral we obtain definitely According to the requirement of homogeneity of the Universe we consider the observed objects (quasars) to be homogeneously distributed in the space i.e. their spatial density ρ=N/V is constant.,
where N -general amount of the objects in the closed Universe, V -volume of its space, equal to V = 2π 2 a 3 [3] . From that ρ = N/2π 2 a 3 .
The amount of the objects located within the distance -l‖ in the layer with the width -dl‖, will be equal to n(l,dl) = ρSdl;
where distance -1‖ is related to the angular coordinate φ by the expression l = φa, and S -crosssectional area of the space that depends on the angular coordinate as
From that
Let us relate the angular coordinate of the object with its redshift Z. 
where K = const = (2N/π)dZ.
Considering (28) we will obtain definitely
Now let us see the distribution of the pairs of the opposite images of quasars that are located on the angular distances φ 1 = π-ψ and φ 2 = π+ψ (Picture 19). The amount of the pairs of objects'
images is proportional to the amount of the objects themselves n(Z). As the images are located on the different distances that correspond to the different redshifts we will study their distribution by Z m = (Z 1 +Z 2 )/2. From (28) we will obtain Z m = exp(β 0 π) ch (β 0 ψ) -1.
Let us express n(φ,dφ) in (27) via ψ, considering that sin(ψ) = sin(φ 1 ) = sin(φ 2 ): Mentioned in [4] possibility to classify quasars as galaxies and galaxies as quasars can have the meaning for explanation of one of the reasons of small amount of discovered opposite quasars as it allows to suggest a hypothesis that at least some of the quasars can be the images of the galaxies that are located on a relatively small distances (Z<0.5), but came to us by the big circle (φ 2 ) and that is why appearing to be rather distant objects that have no strict structure because of the great way they made. In this case by the reason that the amount of galaxies is dozens times bigger than the amount of quasars, the objects that are centrally symmetrical to the most of the observed quasars can be galaxies or the objects classified as galaxies and that is why are absent in the quasars catalog [2] .
The 
The values β 0 <0,25 correspond to Ω>17, which absolutely contradicts to the observation data.
However this contradiction can appear to be vincible. As it is known [3] , the standard cosmological model is based on the metrics built up in neglect of the non-zero value of the differential of the scale factor in the non-stationary Universe. The attempt to consider this non-zero value can lead to the modification of the standard model [5] . In this case it appears that 
Conclusion
Performed in this work check of the supposition about the central symmetry of the celestial sphere and the possibility of its manifestation in the existence of centrally symmetrical pairs of the observed distant objects including the quasars brought up the existence of the pairs of centrally symmetrical (opposite) quasars in all the sections of the analyzed subequatorial zone of the celestial sphere.
The attempt to identify the discovered pairs of opposite quasars as two images of the same distant objects that reached the observer by two opposite arcs of the hypersphere circle has shown that in many cases the quasars that make a pair, has similar by form luminosity magnitudes profiles in the ranges u,g,r,i,z (from300 to 1000 nm) with Pearson correlation coefficients close to 1 that can be considered as a proof of the possibility to identify them as two images of the same object.
According to the results of the statistical analysis the percentage of the pairs of the opposite quasars with correlation coefficients R xy >0.98 appears to be significantly higher than for the set of randomly formed pairs of quasars. Analysis of the dependence of this exceedance from the value of the artificial deviation of the central symmetry (Shift_RA) has shown that it practically disappears when one of the pair members is shifted to the direction of increasing or decreasing of the right ascension (RA) more than by 0.05 degree, which proves its regular, not random nature.
This way, after the performed research we confirmed and statistically proved the phenomenon of the central symmetry of the celestial sphere that manifests in the existence of the centrally symmetrical pairs of quasars with identical individual characteristics (luminosity magnitudes profiles) that can be interpreted as images of the same object.
We have shown the possibility of the theoretical modeling of the observed dependencies of the amount of quasars and opposite pairs of quasars from the redshift in the closed Universe model. We supposed that the relatively small amount of the discovered in this work pairs of opposite quasars is related to the fact that the pair for most of the observed quasars can be galaxies or the objects classified as galaxies and that is why not included to the chosen as initial source of data quasar catalog SDSS-DR5.
